f(z) = Z + I>n3" 2 2 regular and univalent in | z| < 1 is said to be starlike there if it maps | z| < 1 onto a domain starshaped with respect to the origin. A regular function (1) 
as |z| =r->1, and further that (2) is best possible in general as far as the radial rate of growth of zf'(z)/f(z) is concerned. We remark in passing that the problem of finding the best possible lower bound for |z/'(z)//(z)| in terms of |/(z)| seems to be open. In this note, using a different method than that in [2], we obtain a sharpened form of (2). We prove in fact the following theorem.
Theorem. Letf(z) =z+ ^° anzn be starlike in \z\ < 1. Then
log--1 -r for \z\ =r<l. Equality holds for the starlike function f(z)=z(l-z)~2
with z = r.
For univalent functions of the form (1) (l-r)log--1 -r for \z\ =r<l.
The function (x -l)/log x is an increasing function of x in x>l. 3. We now show that (3) follows easily from (5) and the representation theorem for starlike functions.
Since Re [zf'(z)/fiz) ] > 0 when / is starlike, it is well known that we may write
where pit) increases and p(2w) -;u(0) =27r. From (6), by integration and the addition of log (1 +r)2 to the resulting equation, we easily obtain (1 + r)2 . , 1 r2T 1 +r (7) log^-L\m\ =~ log-r---r-dpit) r r J o I 1 -ze~" I io7o)
on starlike functions 97 on taking real parts. From (6), (5) (with z replaced by ze~u) and (7) it now follows that zf'(z) 1 f!'|l + ze~{t -+-^-^--dp(t) f(z) 2wJo II -zer" It is readily verified that we have equality in (3) for/(z) =z(l -z)-2 with z = r and we have thus completed the proof of the theorem.
I wish to thank the referee for suggesting a simplification of the proof of (5).
